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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner having 
good anti-offset properties and good environmental stability. 

SOLUTION: The electrostatic charge image developing toner contains at least a binder resin, a 
colorant, a charge control resin and a release agent and has a volume average particle diameter 
of 4-7 p, m and an average circularity of 0.95-0.995. wherein an amount of a tetrahydrofuran- 
insoluble component is 10-60 wt.%, a content A of a component having a volatilization 
temperature of IISO** C is <100 ppm, a content B of a component having a volatilization 
temperature of >130 to 180** C is < 100 ppm. A+B is <150 ppm and A/B is <1.0. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Binding resin, colorant, electrification control resin, and a release agent are contained at least, and 
volume average particle diameter is 4-7 micrometers. The degrees of mean circle form are 0.95-0.995, 
and a tetrahydrofuran insoluble daily dose is 1 0 to 60 % of the weight. A toner for electrostatic charge 
image development whose A+B volatilization temperature is [ the content A of an ingredient 1 30 ** or 
less ] 100 ppm or less, volatilization temperature is higher than 130 **. the content B of an ingredient 
1 80 ** or less is 1 00 ppm or less, and is 1 50 ppm or less and whose A/B is 1 .0 or less. 
[Claim 2] 

The toner for electrostatic charge image development according to claim 1 whose acid value is 10 or 
less mgKOH/g and whose base number is 5 or less mgHCI/g. 
[Claim 3] 

The toner for electrostatic charge image development according to claim 1 or 2 whose release agent 
is a polyfunctional ester compound. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the toner for electrostatic charge image development which, more 
particularly, has good offset-proof nature and good environmental stability about the toner for 
electrostatic charge image development. 
[0002] 

Although many methods are conventionally known as a xerography, After generally use a 
photoconductivity substance, forming an electric latent image on a photo conductor by various means, 
developing negatives with a toner, making this latent image into a visible image subsequently and 
transferring a toner image to transfer materials, such as paper, if needed, with a pressure etc., a toner 
image is established on a transfer material and a copy is obtained. 

Conventionally, after carrying out melt kneading of the colorant which generally consists of a color or 
paints into thermoplastics and distributing it uniformly, the toner used for these purposes was 
pulverized with the fine grinding device, classified the pulverizing thing with the classifier and has been 
manufactured. Not only the yield of a desired toner falls by a classification, but in this manufacturing 
method, since the shape of the obtained toner being an infinite form and the colorant distributed in 
resin are exposed to a particle surface, electrification quantity may become uneven and fogging may 
occur. 
[0003] 

In order to solve these problems, the manufacturing method of the toner by the various polymerizing 
methods including a suspension polymerization method is proposed. In a suspension polymerization 
method, a polymerization nature monomer, colorant and a polymerization initiator, and also if needed 
For example, a cross linking agent. After making a charge controlling agent and other additive agents 
dissolve or distribute uniformly and considering it as a monomer composition, this monomer 
composition was distributed using the medium containing a dispersion stabilizing agent for example, 
an agitator suitable in the aqueous phase, and the particle toner which makes a polymerization 
reaction perform simultaneously and has desired particle diameter has been obtained. In this 
manufacturing method, since the particle size distribution of the toner obtained is comparatively 
narrow, even if it skips or classifies a classification process, a toner can be obtained with high yield. 
Since colorant can be included inside particles, the toner which has uniform electrification quantity is 
obtained. 

In recent years, advanced features are progressing in the printer and the copying machine, and there 
is a request of improvement in the speed simultaneously with high-resolution-izing. For this reason, to 
be established at low temperature so that it can respond to high resolution-ization to a toner and can 



19 



4/17/2009 12:19 PM 



JP,2O04.2?4997,A [DETAILED DESCRIPTION] http://www4.ipdl.inpit.gojp/cgi-^^^^^^^ 

respond to diameterC of a granule ]Hzing of particle diameter, the narrowing of particle size 

distribution, and improvement in the speed is demanded 

[0004] 

To JP.1 1-344829 A number average particle diameters are small, particle size distribution is nan^ow 
to it. and the high toner of circularity is indicated. However, there was a problem that this toner had 
insufficient fixing at low temperature, and environmental durability was also bad. In order to improve 
the fixability in low temperature, it is effective to lessen to reduce the glass transition temperature of 
binding resin and a tetrahydrofuran insoluble daily dose 
[0005] 

In JP.2002-328488.A. the polymerization toner which carried out multiple-times addition of the 
polymerization initiator, and polymerized the polymerization nature monomer composition containing 
an ester system wax and whose tetrahydrofuran insoluble daily dose is 5 to 50 % of the weight is 
indicated. However, there was a problem that fixing at low temperature is not only insufficient but this 
toner was inferior to environmental durability since the glass transition temperature of binding resin is 
high although there are few tetrahydrofuran insoluble daily doses 
[0006] 

The toner with narrow particle size distribution and a high degree of sphericity is indicated by 
JP,2002-296834.A. However, this toner had resolution and insufficient environmental stability 
[0007] 

[Patent documents 1] 

JP.11-344829.A 

[Patent documents 2] 

JP.2002-328488.A 

[Patent documents 3] 

JP.2002-296834.A 

[0008] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention is to provide the toner for electrostatic charge image 

development which has good offset-proof nature and good environmental stability 

[0009] 

[Means for Solving the Problem] 

This invention persons acquired knowledge that a toner which made a specific range volume average 
particle diameter (Dv). the degree of mean circle form, a tetrahydrofuran insoluble daily dose, and 
content of an ingredient that has a specific volatilization temperature could attain the above- 
mentioned purpose, as a result of inquiring wholeheartedly that the above-mentioned purpose should 
be attained. 
[0010] 

This invention is made based on the above-mentioned knowledge, and at least Binding resin. Colorant 
electrification control resin, and a release agent are contained, and volume average particle diameter is 
4-7 micrometers. The degrees of mean circle form are 0.95-0.995. and a tetrahydrofuran insoluble 
daily dose is 1 0 to 60 % of the weight. Volatilization temperature is [ the content A of an ingredient 
130 ** or less ] 100 ppm or less, volatilization temperature is higher than 130 **. the content B of an 
ingredient 180 or less is 100 ppm or less, and A+B is 150 ppm or less, and A/B provides a toner for 
electrostatic charge image development which is 1.0 or less. 

The above-mentioned toner for electrostatic charge image development has good offset-proof nature 
and good environmental stability. 

As for the above-mentioned toner for electrostatic charge image development, it is preferred that acid 
value is 10 or less mgKOH/g, and it is preferred that a base number is 5 or less mgHCI/g. 
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As for a release agent it is preferred that it is a polyfunctional ester compound 
[001 1] 

[Embodiment of the Invention] 

Hereafter, the toner for electrostatic charge image development of this invention is explained 
The toner for electrostatic charge image development of this invention contains binding resin, 
colorant electrification control resin, and a release agent at least. 

The resin widely used for the toner as an example of binding resin from the former, such as 
polystyrene, a styrene butyl acrylate copolymer, polyester resin, and an epoxy resin, can be 
mentioned. 
[0012] 

As colorant all colorant and colors besides carbon black, titanium black, magnetic powder oil black 
and a titanium white can be used. As for black carbon black, that whose primary particle diameter is 
20-40 nm is used suitably. When particle diameter is in this range, since carbon black can be uniformly 
distributed in a toner and fogging also decreases, it Is desirable 
[0013] 

When obtaining full color toner, a yellow coloring agent a magenta coloring agent and cyanogen 
colorant are usually used. 

As a yellow coloring agent compounds, such as azo colorant and condensed multi-ring system 

colorant are used, for example. Specifically, the CI. pigment yellow 3, 12. 13. 14 15 17 62 65 73 83 
90. 93. 97, 120, 138, 155. 180, 181. and 185 and 186 grades are mentioned. 

As a magenta coloring agent compounds, such as azo colorant and condensed multi-ring system 
colorant are used, for example. Specifically The C.I. pigment red 31. 48. 57. 58. 60 63 64 68 81 83 
87. 88. 89, 90. 112. 114. 122, 123. 144. 146. 149. 150. 163. 170. 184. 185. 187. 202. and 206. 207. 209.' 
251. and C.I. pigment violet 19 grade are mentioned. 

As cyanogen colorant a copper-phthalocyanine compound and its derivative, an anthraquinone 
compound, etc. can be used, for example. Specifically, the C.I. pigment blues 2. 3. 6. 15. 15:1, 15:2. 
15:3. 15:4. 16. and 17 and 60 grades are mentioned. 

The quantity of colorant is one to 10 weight section preferably to binding resin 100 weight section 
[0014] 

As electrification control resin, the thing of 2.000-50.000 has preferred weight average molecular 
weight the thing of 4.000-40.000 is still more preferred, and the thing of 6,000-35.000 is the most 
preferred. When there is a tendency which offset generates as the weight average molecular weight of 
electrification control resin is less than 2.000 and 50.000 is exceeded convereely, there is a tendency 
for fixability to worsen. 

The glass transition temperature of electrification control resin is 40-80 ** preferably, is 45-75 ** still 
more preferably, and is 45-70 ** most preferably. When there is a tendency for the preservability of a 
toner to worsen that glass transition temperature is less than 40 ** and it exceeds 80 **. there is a 
tendency for fixability to fall. 

The quantity of the electrification control resin mentioned above is usually 0.01 to 30 weight section 

to binding resin 100 weight section, and is 0.3 to 25 weight section preferably 

[0015] 

As a release agent for example Low molecular weight polyethylene, low molecular weight 
polypropylene, Polyolefine waxes, such as low-molecular-weight polybutylene; Candelilla. Vegetable 
system natural wax, such as camauba, rice, haze wax, and a jojoba; Paraffin. Synthetic waxes, such as 
petroleum system waxes, such as micro crystalline and petrolatum, and a denaturation wax; Fischer 
Tropsch wax of those; Pentaerythritol tetra Millis Tait Polyfunctional ester compound [, such as 
pentaerythritol tetra palmitate and dipentaerythritol hexa Millis Tait ]; etc. are mentioned. 
A release agent can be used combining one sort or two sorts or more. 
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[0016] 

Also in the above-mentioned release agent a polyfunctional ester compound is preferred In the DSC 
curve measured with a differential scanning calorimeter also in these. Since the toner which the 
endothermic peak temperature at the time of temperature up is preferred, and excels [ ester 
compounds / which are in the range of 50-80 ** most preferably 40-100 ** still more preferably / 
30-1 50 ** of / polyfunctional ] in the fixing-detachabillty balance at the time of fixing Is obtained it is 
desirable. Especially, a molecular weight is 1000 or more, five or more weight sections dissolve to 
styrene 100 weight section at 25 **. and since that whose acid value is 1 or less mgKOH/g shows an 
effect remarkable in a fixing temperature fall, it is still more prefen-ed. Especially as such a 
polyftjnctional ester compound, dipentaerythritol hexa Millis Tait is preferred. Endothermic peak 
temperature means the value measured by ASTM D3418-82. 

The quantity of a release agent is usually three to 20 weight section to binding resin 100 weight 

section, and is five to 1 5 weight section preferably 

[0017] 

The particle toner which constitutes the toner for electrostatic charge image development of this 
invention can be made into the what is called core shell type (or it is also called a "capsule type".) 
particles obtained combining two polymers which are different in the inside (core layer) and the 
exterior (shell layer) of particles. By the substance which has softening temperature higher than It 
covering internal (core layer) low softening point material in core shell type particles, since 
low-temperature-izing of fixing temperature and the prevention from condensation at the time of 
preservation can be balanced, it is desirable. 

Usually, the core layer of this core shell type particle comprises said binding resin, colorant 
electrification control resin, and a release agent and a shell layer comprises only binding resin 
[0018] 

Although the wt ratio in particular of the core layer of core shell type particles and a shell layer Is not 
limited, It Is usually used by 80 / 20 - 99.9/0.1. 

By making the rate of a shell layer into a mentioned range, the preservabilhy of the toner for 
electrostatic charge image development and the fixablllty In low temperature can be combined 
[0019] 

0.003-0.5 micrometer of average thickness of the shell layer of core shell type particles is 0.001-1.0 
micrometer usually 0.005-0.2 micrometer more preferably. If thickness becomes large, fixablllty will 
fall, and when it becomes small, there is a possibility that preservability may fall. No surfaces need to 
be covered by the shell layer and. as for the core particle which forms core shell type particle toner, a 
part of surface of the core particle may be covered by the shell layer. 

The diameter of a core particle of core shell type particles, and the thickness of a shell layer. It can 
obtain by measuring directly the size and shell thickness of particles which were chosen from the 
observation photograph at random, when it can observe with an electron microscope. When it is 
difficult to observe a core and shell with an electron microscope, it can calculate ft-om the quantity of 
the monomer which forms the shell used for the particle diameter and the toner production for 
electrostatic charge image development of the core particle. 
[0020] 

The volume average particle diameter Dv is 4-7 micrometers, and the coloring particle which 
constitutes the toner for electrostatic latent Image development of this Invention Is 5-7 micrometers 
preferably. The mobility of a toner becomes It small that Dv is less than 4 micrometers, fogging may 
occur, a transfer residue may occur, or cleaning nature may fall, and if it exceeds 7 micrometers, fine 
line reproducibility may fall. 
[0021] 

The ratios (Dv/Dp) of the volume average particle diameter (Dv) and number average particle 
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diameters (Dp) are 1 .0-1 .3 preferably, and the particle toner which constitutes the toner for 
electrostatic charge image development of this invention is 1.0-1.2 still more preferably. If Dv/Dp 
exceeds 1.3, fogging may occur. >^y/up 
The volume average particle diameter and number average particle diameters of particle toner can be 
measured using a multi-sizer (made by Beckman Coulter) etc.. for example. 

oTqV^hT"" t^^^ ""TT"^ " "^""^ P"'^'^'^ '■'"^ee analysis apparatus are 
0.95-0.995. and the particle toner which constitutes the toner for electrostatic charge image 
development of this invention is 0.96-0.995 preferably. Fine line reproducibility is inferior in the degree 
of mean circle form being less than 0.95 also in any under L/L environment. N/N environment, and 

?s 'rrT! f^T^*^*"'^' ^0 **' humidity:20%) (temperature: 23 **. humidity:50%) (temperature: 
JO bU7b ot humidity). 

This degree of mean circle form can be made into a mentioned range comparatively easily by 
manufactunng using a phase Inversion emulsification method, a dissolution suspension method the 
polymenzing method (a suspension polymerization method and an emulsion polymerization method). 

[0023] 

In this Invention, circularity is defined as a value which **(ed) the boundary length of the circle which 
has the same project area as a particle image by the boundary length of the projection image of 
particles. The degree of mean circle form in this invention is used as a simple method of expressing 
the shape of particles quantitatively, and is an index which shows the degree of unevenness of a 
torier. This de^-ee of mean circle form serves as such a small value that 1 is shown and the shape of 
surface type of particle toner becomes complicated, when a toner is a perfect globular form The 
degree of mean circle form (Ca) is the value calculated by the following formula 
[0024] 
[Equation 1] 

n n 

^i^Pimm (Ca) = ( 2 (Ci X f i) ) / ^ (f i) 

i=l i=l 



[0025] 

In the above-mentioned formula, n is the number of particles which asked for the circularity Ci 
In the above-mentioned formula. Ci is the circularity of each particle computed by a following formula 
based on circumference length measured about each particle of a particle group of a 0.6-400- 
micrometer projected area diameter. 

A boundary length of the boundary length / particle projection image of a circle equal to a project area 
of circularity (Ci) = particles 

In the above-mentioned formula, fi is the frequency of particles of the circularity Ci. 
The above-mentioned circularity and the degree of mean circle form can be measured using the 
Sysmex Corp. make flow type particle image analysis apparatus "FPIA-2100" "FPIA-2000" etc 
[0026] ' ' 

A tetrahydrofuran insoluble daily dose is 10 to 60 % of the weight, and. as for a toner for electrostatic 
charge image development of this invention, it is preferred that it is 10 to 50 % of the weight Hot 
offset occurs that a teti-ahydrofuran insoluble daily dose is less than 10 % of the weight, and on the 
other hand, if It exceeds 60 % of the weight, fixability will fall. 
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^0027?^^'''''^"'^" ''^^^ measured by a below-mentioned method. 

As for a toner for electrostatic charge image development of this invention, it is preferred that the 

orllLL .nH tT. Z% ** °'' -^'utilization temperature is 80 ppm 

or less, and t ,s sfll more preferred that it is 50 ppm or less. A toner for electrostatic charge image 
development of th.s mvention has a volatilization temperature higher than 1 30 **. as for the content B 
of an mgred-ent 180 ** or less^it is preferred that it is 100 ppm or less and is 80 ppm or less, and^ is 
still more prefen-ed that it is 50 ppm or less. 

If content of an ingredient 1 30 ** or less exceeds 1 00 ppm in volatilization temperature, it will become 
easy to generate hot offset and a bad smell will occur at the time of fixing. If volatilization temperature 
.s hrgher tiian 130 ** and content of an ingredient 180 ** or less exceeds 100 ppm. printing density 
and environmental durability will fall. . h s oii!,ity 

A+B is 150 ppm or less and is 100 ppm or less preferably. A/B is 1.0 or less and is 0 8 or less 
preferably. 

If A+B exceeds 1 50 ppm. environmental durability will worsen. It becomes it easy to generate hot 

offset that A/B is outside a mentioned range, and printing density falls 

[0028] 

From 130 **. an ingredient 130 ** or less and volatilization temperature are high, and volatilization 
temperature specified by this invention with an ingredient 180 ** or less. When a toner for 
electi-ostatic charge image development is heated for 30 minutes at 130 ** and it subsequentiy heats 
for 30 minutes at 180 **. volatile components other than water by which it is generated, respectively 
are meant and all substances tiiat fulfill this condition con-espond. As such a substance 
decomposition products, such as an impurity in resin unreacted survival, a monomer component, a 
remains reaction solvent and colorant an impurity in electiification control resin, an external additive 
impunty. and a polymerization initiator, etc. are mentioned, for example 
[0029] ■ 

Although a residual monomer is conventionally specified about a volatile constituent in a toner what 
decomposes and volatilizes at a refi-actory ingredient or an elevated temperatijre besides a residual 
monomer may contain. If a refractory ingredient etc. remain, it will have an adverse effect on the 
pnnting characteristic besides fixability. Although volatilization temperature of a monomer component 
IS generally 130 ** or less, roll temperature at the time of fixing of a toner is usually 180-200 ** and 
It IS needed that there are littie polymerization initiator residue, regulator residue, etc. which vol^lize 
at a temperature higher than this other than a monomer component 
[0030] 

A fixed quantity of a volatile component in this invention quantifies a fixed quantity of a volatile 
component which generates it for example when a toner for electi-ostatic charge image development 
IS subsequentiy heated for 30 minutes at temperature of 1 80 ** for 30 minutes at 1 30 ** with a purge 
& ti-ap (P&T) / gas chromatography. Generally, although the amount of volatile components can be 
measured with a head space/gas chromatography, the P&T method is more preferred at a point that a 
fixed quantity of accuracy is high. However, they may be other methods as long as it is not a thing 
limited to this method but the method of quantifying a volatile component Qualitative analysis of a 
volatile component can be carried out with mass analysis/gas chromatography (MS/GC) 
[0031] 

Acid value is 10 or less mgKOH/g preferably, and a toner for electrostatic charge image development 
of this invention is 5 or less mgKOH/g still more preferably. If acid value exceeds 10 mgKOH/g. 
fogging may occur after durable printing. 

A base number is 5 or less mgHCI/g preferably, and a toner for electi-ostatic charge image 
development of this Invention is 3 or less mgHCI/g still more preferably. If a base number exceeds 5 
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mgHCI/g, fogging may occur. 

Acid value and a base number of a toner for electrostatic charge image development can be measured 

by a below-mentioned method. 

[0032] 

Although a toner for electrostatic charge image development of this invention remains as it is and can 
also be used for development of electro photography. Usually, in order to adjust the electrostatic 
property of a toner for electrostatic charge image development, mobility, preservation stability, etc., it 
is preferred to use. after making particles (henceforth an external additive) of particle diameter smaller 
than this particle toner adhere or lay under the toner pardcle surface. 

An inorganic particle and organic resin particles which are usually used as an external additive in order 
to raise mobility and electrostatic property are mentioned. These particles added as an external 
additive have mean particle diameter smaller than particle toner. For example, as an inorganic particle, 
they are mentioned by silica, an aluminum oxide, titanium oxide, a zinc oxide, tin oxide, etc.. and as 
organic resin particles. Methacrylate polymer particles, acrylic ester polymer particles, styrene 
methacrylic-acid-ester copolymer particles, styrene acrylic ester copolymer particles, and a core with 
a styrene polymer. Core shell type particles etc. in which shell was formed with a methacrylate 
polymer are mentioned. A silica particle and a titanium oxide particle are preferred, particles which 
earned out hydrophobing processing of this surface are [ among these ] preferred, and especially a 
silica particle by which hydrophobing processing was carried out is preferred Although quantity in 
particular of an external additive is not limited, it is usually 0.1 to 6 weight section to particle toner 
1 00 weight section. 
[0033] 

If a toner for electrostatic charge image development of this invention is the method that what has the 
characteristic of a range mentioned above can be given, there will be no restriction in particular in the 
manufacturing method, but manufacturing by the polymerizing method is preferred 
[0034] 

Next, how to manufacture particle toner which constitutes a toner for electrostatic charge image 
development by the polymerizing method is explained. Particle toner which constitutes a toner for 
electrostatic charge image development of this invention. Make a polymerization nature monomer 
which is a raw material of binding resin dissolve or distribute colorant, electrification control resin, a 
release agent, a chain transfer agent, and other additive agents, and in drainage system carrier fluid 
containing a dispersion stabilizing agent, add a polymerization initiator and it polymerizes. After making 
particles meet if needed, it can manufacture by filtering, washing, drying and drying 
[0035] 

As a polymerization nature monomer, a mono- vinyl monomer, a cross-linking monomer, a macro 
monomer, etc. can be mentioned, for example. This polymerization nature monomer polymerizes and it 
becomes a binding resin ingredient. 

As a mono- vinyl monomer, aromatic vinyl monomer, (meta) acrylic acid; (meta) methyl acrylate. such 
as styrene. vinyltoluene, and alpha-methylstyrene. (Meta) Ethyl acrylate. acrylic acid (meta) propyl, 
butyl acrylate (meta). (Meta) Acrylic (meta) copolymers, such as 2-ethylhexyl acrylate. acrylic acid 
(meta) cyclohexyl. and acrylic acid (meta) iso BONIRU; monoolefin monomer [. such as ethylene, 
propylene, and butylene, ]; etc. are mentioned. 

A mono- vinyl monomer may be used independently or may be used combining two or more 
monomers. Concomitant use with aromatic vinyl monomer independence, an aromatic vinyl monomer, 
and an acrylic (meta) monomer, etc. are suitably used among these mono- vinyl monomers. 
[0036] 

If a cross-linking monomer is used with a mono- vinyl monomer, hot offset will be improved 
effectively. A cross-linking monomer is a monomer which has two or more vinyl groups. Specifically, 
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divinylbenzene, divinylnaphthalene. ethylene glycol dimethacrylate, pentaerythritol triaryl ether, 
trimethylolpropane triacrylate, etc. can be mentioned. These cross-linking monomers are independent 
respectively, or can be combined two or more sorts and can be used. Ten or less weight sections of 
quantity of a cross-linking monomer are usually 0.1 - the amount part of duplexs preferably per mono- 
vinyl monomer 1 00 weight section. 
[0037] 

If a macro monomer is used with a mono- vinyl monomer, since balance with fixability in preservability 
and low temperature will become good, it is desirable. A macro monomer has a carbon-carbon 
unsaturated double bond which can polymerize at the end of a chain, and a number average molecular 
weight is usually oligomer or polymer of 1 .000-30,000. 

As for a macro monomer, what gives a polymer which has a high glass transition temperature is more 
preferred than glass transition temperature of a polymer produced by polymerizing said mono- vinyl 
monomer, quantity of a macro monomer receives mono- vinyl monomer 100 weight section — usually 
— it is 0.05 to 1 weight section still more preferably 0.03 to 5 weight section preferably 0.01 to 10 
weight section. 
[0038] 

As a polymerization initiator, for example Persulfate;4.4 -azobis, such as potassium persulfate and 
ammonium persulfate (4-SHIANOBA relic acid), dimethyl 2.2'-azobis (2-methylpropionate) and 
2.2 -azobis (2-methyl-N-(2-hydroxy ethyl) propionamide.) 2 and 2 -azobis (2-amidinopropane) 
dihydrochloride. Azo compounds, such as 2,2 -azobis (2,4-dimethylvaleronitrile) and 
2,2 -azobisisobutyronitrile; Di-t-butyl peroxide. Benzoyl peroxide. t-butylperoxy2-ethylhexanoate. 
Peroxides, such as t-hexyl peroxy 2-ethylhexanoate. t-butylperoxy perpivalate, di-isopropyl peroxi 
dicarbonate, di-t-butyl peroxyisophthalate. and t-buthylperoxy isobuthylate, are mentioned. A redox 
initiator which combined the above-mentioned polymerization initiator and a reducing agent may be 
used. The dimethyl 2 and 2 -azobis (2-methylpropionate) are preferred also in these. 
[0039] 

Quantity of a polymerization initiator is 0.1 to 20 weight section preferably to polymerization nature 
monomer 100 weight section, is 0.3 to 15 weight section still more preferably, and is 0.5 to 10 weight 
section most preferably. A polymerization initiator may be added in aquosity carrier fluid after drop 
formation depending on the case, although it may add beforehand in a polymerization nature monomer 
composition. 
[0040] 

As a dispersion stabilizing agent, for example Sulfate; barium carbonate, such as barium sulfate and 
calcium sulfate, Phosphates, such as carbonate; calcium phosphate, such as calcium carbonate and 
magnesium carbonate; An aluminum oxide. Metallic compounds, such as metallic oxides, such as 
titanium oxide, and aluminium hydroxide. Water soluble polymers, such as metal hydroxide; polyvinyl 
alcohol, such as magnesium hydroxide and a ferric hydroxide, methyl cellulose, and gelatin; an anionic 
surface-active agent, a nonionic surface-active agent, an ampholytic surface active agent, etc. are 
mentioned. The above-mentioned dispersion stabilizing agent can be used combining one sort or two 
sorts or more. 
[0041] 

The dispersion stabilizing agent which contains colloid of metallic compounds, especially inorganic 
hydroxides of difficulty water solubility also in the above-mentioned dispersion stabilizing agent can 
narrow particle size distribution of a polymer particle, there is little ullage after washing of a dispersion 
stabilizing agent, and since it can reproduce a picture vividly, it is preferred. 

In the number particle size distribution, particle diameter (Dp50) whose number total which measured 
from the diameter side of a granule is 50% is 0.5 micrometer or less, and, as for colloid of metal 
hydroxide of the above-mentioned difficulty water solubility, it is preferred that particle diameter 
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(Dp90) whose number total which measured from the diameter side of a granule like the above is 90% 
is 1 micrometer or less. If particle diameter of colloid becomes large, while the stability of a 
polymerization collapses, the stability of a toner may fall. 
[0042] 

Quantity of the above-mentioned dispersion stabilizing agent is 0.1 to 20 weight section preferably to 
polymerization nature monomer 100 weight section. It becomes difficult to acquire sufficient 
polymerization stability with quantity of a dispersion stabilizing agent being less than 0.1 weight 
sections, and it becomes easy to generate a polymerization aggregate, and on the other hand, when it 
is used exceeding 20 weight sections, there is a case where toner particle diameter after a 
polymerization becomes fine too much, and becomes less practical. 
[0043] 

It is preferred to use a regulator when polymerizing. As this regulator, mercaptans, such as t-dodecyl 
mercaptan, n-dodecyl mercaptan, n-octyl mercaptan. and a 2,2.4,6,6-pentamethylheptane-4-thiol. etc. 
are mentioned, for example. A 2,2,4,6,6-pentamethylheptane-4-thiol is preferred also in these. The 
above-mentioned regulator can be added in the middle of a polymerization before a polymerization 
start. Quantity of the above-mentioned regulator is 0.01 to 10 weight section preferably to 
polymerization nature monomer 100 weight section, and is 0.1 to 5 weight section still more 
preferably. 
[0044] 

There is no restriction in particular as a method of manufacturing desirable core shell type particle 
toner mentioned above, and it can manufacture by a publicly known method conventionally. For 
example, methods, such as the spray-drying method, an interface reaction method, an in situ 
polymerization method, and a phase separation method, are mentioned. Specifically, core shell type 
particle toner is obtained by covering a shell layer to it by making into a core particle particle toner 
obtained by pulverizing method, the polymerizing method, the meeting method, or a phase inversion 
emulsification method. Also in this manufacturing method, an in situ polymerization method and a 
phase separation method are preferred from a point of manufacturing efficiency. 
[0045] 

in Explain below a manufacturing method of capsule-type-toner particles which have the core shell 
structure by the situ polymerizing method. 

A polymerization nature monomer (polymerization nature monomer for shell) and a polymerization 
initiator for forming shell in the drainage system carrier fluid inside of the body which a core particle is 
distributing can be added, and capsule-type-toner particles which have core shell structure can be 
obtained by polymerizing. 

As a concrete method of forming shell, a method of adding a polymerization nature monomer for shell 
and polymerizing continuously or a core particle obtained by another system of reaction can be taught 
to the system of reaction of a polymerization reaction which obtains a core particle and which was 
performed for accumulating, and a method of adding a polymerization nature monomer for shell to this, 
and polymerizing in it, etc. can be mentioned. 

A polymerization nature monomer for shell may be added continuously or intermittently using pumps, 

such as a plunger pump, even if it adds collectively in the system of reaction. 

[0046] 

It is independent respectively, or two or more sorts of monomers which form a polymer with glass 
transition temperature of greater than 80 **. such as styrene, acrylonitrile, and methyl methacrylate, 
as a polymerization nature monomer for shell can be used, combining them. 
[0047] 

When adding a polymerization nature monomer for shell, since it becomes easy to obtain capsule- 
type-toner particles which have core shell structure to add a water-soluble polymerization initiator, it 
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is desirable. If a water soluble polymerization initiator is added in the case of addition of a 
polymerization nature monomer for shell, a water soluble polymerization initiator will move near [ 
where a polymerization nature monomer for shell shifted ] the outside surface of a core particle, and it 
will be thought that it becomes easy to form a polymer (shell) in the core particle surface 
[0048] 

As a water soluble polymerization initiator. persulfate;2,2 -azobis, such as potassium persulfate and 
ammonium persulfate (2-methyl-N-(2-hydroxyethyl) propionamideX Azo initiators, such as 2,2 -azobis 
(2-methyl-N-(1,1-bis(hydroxymethyl)2-hydroxyethyl) propionamide). etc. can be mentioned. Quantity 
of a water soluble polymerization initiator is usually one to 30 weight section preferably 0.1 to 50 
weight section to polymerization nature monomer 100 weight section for shell 
[0049] 

Temperature in the case of a polymerization is not less than 50 ** preferably, and is 60-95 ** still 
more preferably. Reaction time is 1 to 20 hours preferably, and is 2 to 10 hours still more preferably. 
Drying is preferred, after filtering in accordance with a conventional method after an end of a 
polymerization and repeating operation of washing and drying several times if needed 
[0050] 

As for a water dispersion of particle toner obtained by polymerization, when inorganic compounds, 
such as inorganic hydroxides, are used as a dispersion stabilizing agent, it is preferred to add acid or 
alkali, to dissolve in water and to remove a dispersion stabilizing agent As a dispersion stabilizing 
agent, when colloid of difficulty water solubility inorganic hydroxides is used, it is preferred to add acid 
and to adjust the pH of a water dispersion to 6.5 or less. As acid to add. although organic acid, such as 
inorganic acid, such as sulfuric acid, chloride, and nitric acid, formic acid, and acetic acid, can be used, 
especially sulfuric acid is preferred from that removal efficiency is large or a burden to a 
manufacturing facility being small. 

A method in particular of carrying out filtration drying of the particle toner out of drainage system 
carrier fluid is not restricted. For example, a centrifugal filtration method, a vacuum filtration method, 
the filtering method, etc. can be mentioned. A centrifugal filtration method is [ among these ] 
preferred. 
[0051] . 

A toner for electrostatic charge image development of this invention is obtained by mixing other 

particles using high speed stirrers, such as a Henschel mixer, particle toner, an external additive, and if 

needed. 

[0052] 

[Example] 

Hereafter, an example explains this invention still in detail. It cannot be overemphasized that the range 
of this invention is not limited to this example. In the following examples, especially, a part and % 
express weight section or weight %, as long as there is no notice. 
[0053] 

The toner for electrostatic charge image development was evaluated by this example by the following 
methods. 

(1) Particle diameter, particle size distribution 

A ratio (Dv/Dp) with volume average particle diameter (Dv). particle size distribution, i.e.. volume 
average particle diameter, and number average particle diameters (Dp) and particle diameter measured 
several percent of individuals of a coloring particle of 4 micrometers or less with particle diameter 
measuring apparatus (the Beckman Coulter make, kind name "multi-sizer"). Measurement by this 
multi-sizer was performed on measurement-particles number 100,000 piece conditions diameterof 
aperture lOOmicrometer, the mediumriso ton II, and concentration: 10%. 
[0054] 



4/17/2009 12:19 PM 



2004-294997,A [DETAILED DESCRIPTION] 



http://ww4.ipdl Jnpit.goJp/cgi-bin/tran_web_cgi_ejje?atw_u=ht.. 



(2) The degree of mean circle form 

After making it get used in addition, into the container, N-10 solution was added 0.1%. 10 ml of 
lOOmicro I ion exchange water was added to 20 mg of toners for electrostatic charge image 
development as carrier fluid, and it agitated, and the ultrasonic dispersion machine performed 
distributed processing for 60 W or 3 minutes. The toner density at the time of measurement was 
adjusted so that it might be set to 3,000-10,000 piece [/micro ] L, and it measured using the Sysmex 
Corp. make flow type particle image analysis apparatus "FPIA-2100" about 1.000-10.000 particle 
toner of a projected area diameter of 1 micrometers or more. The degree of mean circle fomn was 
calculated from measured value. 
[0055] 

(3) Tetrahydrofuran insoluble daily dose 

Weighing of the toner l.Ogfor electrostatic charge image development was carried out. and it put into 

Soxhiet extractor containing a thimble (the product made of an Oriental filter paper N0.86R, size of 

28x100 mm), it returned for 5 hours, using 100 ml of tetrahydrofurans (THF) as a solvent and the 

extract was obtained. After having carried out evaporation distilling off of the THF from the extract. 

obtaining the nonvolatile substance and carrying out vacuum drying of it at 50 ** for 1 hour, it weighed 

precisely and computed from the following formulas. 

THF insoluble daily dose (%) = [(T-S)/(T)] xlOO 

T: The amount (g) of toner samples 

S: The amount (g) of extraction nonvolatile substances 

[0056] 

(4) Volatile component content 

By the purge & trap / the gas chromatography (P&T/GC) method as shown below, the content A and 
volatilization temperature of an ingredient of 130 ** or less are higher than 130 **. and volatilization 
temperature calculated the content B of an ingredient 1 80 ** or less. 

Having put the toner O.lg for electrostatic charge image development into the purge container, and 
passing gaseous helium by a part for 50-ml/as carrier gas. heating was started the speed for 10 
**/from the room temperature, the purge container was held for 30 minutes at the temperature of 
130 **. and the generated volatile component was caught to the trap pipe at -130 **. After catching 
returned the temperature of the purge container to the room temperature. Subsequently, the trap pipe 
which caught the volatile component was heated the speed for 50 ♦*/from -130 ** to 280 **, a fixed 
quantity of the volatile component was performed by the following condition using gas 
chromatography, and volatilization temperature calculated the content A of an ingredient 130 ** or 
less. Similarly the fixed quantity of the volatile component which held the purge container for 30 
minutes and caught it at 180 ** was performed, and volatilization temperature calculated the content 
B of an ingredient 1 80 ** or less more highly than 1 30 **. 

A measuring device The Aji Lent gas chromatograph 6890 (the FID method). A Shimazu C-R7A 

chromato pack and a purge & trap sampler are Aji Lent TDSes. and a column is J&WDB-5 (L= 30 m. 

I.D=0.32mm Film = it measured on condition of the following using 0.25 micrometer.). 

Column temperature: 50 ** (maintenance 2 minutes) - 270 ** (10 ** temperature up [ A part for /]) 

Sample feeding temperature: 280 ** 

Detection temperature: 280 ** 

Carrier gas: A part for gaseous helium and flow:l-ml/ 
[0057] 

(5) Acid value of the toner for electrostatic charge image development 

After dissolving in THFIOOml. carrying out suction filtration of the toner 1g for electrostatic charge 
image development through a filter paper and removing an insoluble element the filter whose pore 
size is 0.45 micrometer further about the obtained filtrate was passed. After adding 20 ml of 
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tetrabutylammonium hydroxide (TBAH) methyHsobutyl-ketone (MIBK) solutions of 0.01 N to this 
filtrate, it titrated with the perchloric acid MIBK solution of 0.01 N. It asked for the acid value 
(mgKOH/g) of the toner for electrostatic charge image development from the quantity of the 
perchloric acid solution which neutralization took. Potential difference automatic titrator (the Kyoto 
Electronics Manufacturing Co., Ltd. make, trade name "AT-500N") was used for titration. TBAH 
dilutes methanol solution (made in Tokyo Chemicals, for nonaqueous titration) with MIBK 30%. and as a 
MIBK solution of 0.01 N TBAH perchloric acid. The perchloric acid dioxan solution (the Kishida 
Chemical make, for nonaqueous titration) of 0.1 N was diluted with MIBK 10 times, and was used as a 
0.01 N perchloric acid MIBK solution. Measurement was performed under a nitrogen atmosphere so 
that the moisture in the air and influence of carbon dioxide might not be received. 
[0058] 

(6) The base number of the toner for electrostatic charge image development 

After dissolving in THFIOOmI, carrying out suction filtration of the toner 1g for electrostatic charge 
image development through a filter paper and removing an insoluble element, the filter whose pore 
size is 0.45 micrometer further about the obtained solution was passed. It titrated with the 0.01 N 
perchloric acid MIBK solution which prepared filtrate like what was used by (5). It asked for the base 
number (mgHCI/g) in a toner from the quantity of the perchloric acid MIBK solution which 
neutralization took. What was used by (5). and the same thing were used for titrater. and it performed 
operation similarly. 
[0059] 

(7) Printing density 

A copy paper is set to the printer (18-sheet opportunity) of commercial one ingredient of nonmagnetic 
development system. The toner for electrostatic charge image development was put into the 
developer, the neglect back was performed under the environment (N/N) of the temperature of 23 **, 
and 50% of humidity, continuous printing was performed from the first stage with printing density 5% 
one whole day and night, black solid printing was performed to the 10th sheet and 10.000-sheet 
printing, and printing density was measured using Macbeth style reflection type image concentration 
measuring apparatus. 
[0060] 

(8) Environmental durability 

Put a toner into the developer of the printer used by (7). and The temperature of 10 **, Under the 
environment (L/L) of 20% of humidity, under the environment (N/N) of the temperature of 23 **, and 
50% of humidity, after neglecting it one whole day and night under each environment of the 
temperature of 35 **. and humidity 80% of environment (H/H). continuous printing was performed from 
the first stage by concentration 5%, and black solid printing and white solid printing were performed 
every 500 sheets. Evaluation is measured with the reflection type image concentration plan which 
used the printed matter obtained by black solid printing by (7). and the printing density is 1.4 or more. 
And white solid printing was stopped on the way. fogging of the toner on the photo conductor of a 
developing solution was measured with the whiteness degree plan (made by Nippon Denshoku). and 
the figure counted the continuous printing number of sheets which can maintain the image quality 
which is 1% or less. 

The last evaluation was made into 10.000 sheets. What is indicated in front to be 10.000 or more 

sheets means that at least the 1 0.000 above-mentioned image quality is maintainable. 

[0061] 

(9) Fixing rate 

The fixing examination was done using the printer converted so that the temperature of the fixing roll 
part of the printer (18-sheet opportunity) of commercial one ingredient of nonmagnetic development 
system could be changed. After the temperature of the fixing roll of a modified printer was stabilized 
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at 1 50 ** as for the fixing examination, it was calculated from the ratio of the image concentration 
before and behind tape peeling operation of the black solid field in the examination paper printed with 
the modified printer. That is. if image concentration in front of ID and after tape exfoliation is carried 
out ID back, the fixing rate can compute the image concentration before tape exfoliation from a 
following formula. 

Fixing rate (%) =(after [ ID ] / before ID) xlOO 

Stick adhesive tape (Sumitomo 3M Scotch whisky mending tape 810-3-18) on the measured part of 
an examination paper, make it press and adhere with a 500-g steel roller with tape peeling operation, 
and it ranks second. The thing of a series of operations which exfoliates adhesive tape in the direction 
which met paper with constant speed is meant. Image concentration was measured using Macbeth 
style reflection type image concentration measuring apparatus. 
[0062] 

(1 0) Hot offset temperature 

Like measurement of the fixing rate of the above (9). it changed 5 ** of temperature of the fixing roll 
at a time, they was printed, and temperature which a toner remains and dirt generates on a fixing roll 
was made Into hot offset temperature. 
[0063] 

Example 1 „ " \ u 

81 copies of styrene. 19 copies of n-butyl acrylate. and carbon black (a trade name #25B .) the 
Mitsubishi Chemical make ~ five copies and negative electrification control resin (a 7% of sulfonic 
acid functional group article.) The FUJIKURA KASEI CO.. LTD. make. FCA626N5 copy. 0.25 copy of 
divinylbenzene, 0.25 copy of polymethacrylic-acid-ester macromere (the Toagosei chemicals company 
make, trade name "AA6"). 0.8 copy of 2.2.4.6.6-pentamethylheptane-4-thiol and dipentaerythritol 
hexa Millis Tait 10 copy were distributed by the bead mill under the room temperature, and the 
polymerization nature monomer composition for cores was obtained. 
[0064] 

With the above, separately, it added gradually in it. agitating the sodium hydroxide solution which 
dissolved 6.6 copies of sodium hydroxide in 50 copies of ion exchange water in the magnesium 
chloride solution which dissolved 10.8 copies of magnesium chlorides in 250 copies of ion exchange 
water, and magnesium hydroxide colloidal dispersion liquid was prepared in it. When the particle size 
distribution of colloid in the obtained magnesium hydroxide colloidal dispersion liquid is measured 
using SALD particle-size-distribution measuring apparatus (Made by Shimadzu). as for particle 
diameter. Dp50 (50% accumulated of number particle size distribution) is 0.35 micrometer. 
Dp90 (90% accumulated of number particle size distribution) was 0.62 micrometer. 

On the other hand, two copies of methyl methacrylate and 65 copies of water were mixed, and the 
water dispersion of the polymerization nature monomer for shell was obtained. 

The polymerization nature monomer composition for cores was fed into the magnesium hydroxide 
colloidal dispersion liquid (the amount of colloid: 4.8 copies) produced by making it above, and it 
agitated until the drop was stabilized, the dimethyl 2 after a drop is stabilized, and 2^-azobjs 
(2-methylpropionate) (the Wako Pure Chemical Industries. Ltd. make.) Trade name "V601" Three 
copies were added, quantity shearing churning during 30 minutes was carried out by EBARAMAIRUDA 
(the Ebara Corp. make, trade name "MDN303V") which subsequently rotates at 15.000 rpm. and the 
drop of the still smaller polymerization nature monomer composition for cores was made to form. 

[0066] . u J -J 

It controls to become constant temperature, when temperature up of the magnesium hydroxide 
colloidal dispersion liquid which the monomer composition for cores in which the drop was formed 
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distributed is put in and carried out to the reactor equipped with an impeller, a polymerization reaction 
is started and temperature becomes 90 **. The water dispersion of said polymerization nature 
monomer for shell after polymerization conversion reaches to about 1 00%. And the water-soluble 
initiator (the Wako Pure Chemical Industries. Ltd. make, trade name "VA-086") (0.3 copy of 
2.2'-azobis (2-methyl-N(2-hydroxyethyl)-propionamide) was added to the reactor.) which dissolved in 
20 copies of ion exchange water After continuing a polymerization reaction for 4 hours, the reaction 
was suspended and the water dispersion of core shell type particle toner was obtained. 
[0067] 

After adding sulfuric acid, adjusting pH to five or less, performing acid cleaning and filtration separating 
water, agitating the water dispersion of the particle toner produced by making it above. 500 copies of 
ion exchange water was newly added and re-slurred, and backwashing by water was performed. 
Subsequently, after carrying out by having repeated drying and backwashing by water several times 
again and carrying out filtering separation of the solid content, the dryer performed 2 day-and-night 
desiccation at the temperature of 40 **. volume average particle diameter (Dv) obtained 6.4 
micrometers, and. in parbcle size distribution (Dv/Dp). 1.21 and the degree of mean circle form 
obtained the particle toner of 0.98. 

0.5 copy of silica [ 100 copies of particle toner produced by making it above ] with a degree [ 65% of ] 
of hydrophobing. and a volume average particle diameter of 1 2 nm. Two copies of silica whose volume 
average particle diameter Is 50 nm were added, it mixed for 1 0 minutes at the number of rotations of 
1.400 rpm using the Henschel mixer, and the toner for electrostatic charge image development of this 
invention was obtained. 

Evaluation mentioned above was performed about the obtained toner for electrostatic charge image 

development. An evaluation result is shown in Table 1 . 

[0068] 

Example 2 . 
The quantity of styrene, n-butyl acrylate. and a 2.2.4.6.6-pentamethylheptane-4-thiol, Except having 
considered it as 89 copies. 1 1 copies, and 1.8 copies, respectively, it was operated like Example 1. and 
volume average particle diameter (Dv) obtained 6.5 micrometers, and, in particle size distribution 
(Dv/Dp). 1.19 and the degree of mean circle form obtained the particle toner of 0.97. 
It was operated like [ particle toner / which was obtained ] Example 1 . and the toner for electrostatic 
charge image development was obtained. Obtained evaluation of the characteristic of the toner for 
electrostatic charge image development, a picture, etc. was performed like Example 1 . The result is 
shown in Table 1. 
[0069] 

Comparative example 1 

Quantity of styrene and n-butyl acrylate is made into 80.5 copies and 1 9.5 copies, respectively. 
Replace with a 2.2,4.6.6-pentamethylheptane-4-thiol and 0.8 copy of t-dodecyl mercaptan is used, 
replacing with the dimethyl 2 and 2'-azobis (2-methylpropionate) ~ t-butylperoxy2-ethylhexanoate 
(the Nippon Oil & Fats Co.. Ltd. make.) Trade name "par butyl O" Except having used five copies, it 
was operated like Example 1 . and volume average particle diameter (Dv) obtained 7.3 micrometers, 
and, in particle size distribution (Dv/Dp). 1.22 and the degree of mean circle form obtained the particle 
toner of 0.98. 

It was operated like [ particle toner / which was obtained ] Example 1 . and the toner for electrostatic 
charge image development was obtained. Obtained evaluation of the characteristic of the toner for 
electrostatic charge image development, a picture, etc. was performed like Example 1. The result is 
shown in Table 2. 
[0070] 

Comparative example 2 
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The following component was warmed at 65 **. a dissolved part fully scattered, and it was considered 

as the polymerization nature monomer composition. 

Styrene 90 copies 

2-ethylhexyl acrylate Nine copies 

Methyl methacrylate One copy 

Carbon black (the Mitsubishi Chemical make, trade name "#25" 5 copy) 
Di-t-butyl-salicylic acid metallic compounds 0.5 copy 
Polyester resin Five copies 

Ester system wax (melting point 60 **) Ten copies 
Divinylbenzene 0.05 copy 

Micro-disperse often copies of calcium phosphate was carried out to 500 copies of water, 
temperature up was carried out to 65 **. and drainage system carrier fluid was obtained. 
[0071] 

The polymerization nature monomer composition which prepared above the drainage system earner 
fluid prepared above under high churning by the high velocity revolution shearing agitator Clare mix 
(made by M Technique Co., Ltd.) was thrown in. and formation of the drop was performed for 10 
minutes. Subsequently, four copies of 2 and 2'-azobis (2,4-dimethylvaleronitrile) was added as a 
polymerization initiator, and the drop was formed for 5 more minutes. This was moved to the reactor 
provided with the impeller after the end of formation of a drop, and the polymerization reaction was 
performed with the internal temperature of 65 **. When the inversion rate became 90%. it added 
having applied one copy of benzoyl peroxide for 60 seconds. 
[0072] 

Subsequently, temperature up of the polymerization temperature was carried out to 75 **. heating 
churning was continued for 5 hours, and the polymerization was completed. The residual monomer 
was distilled off under decompression after the end of a polymerization reaction, after cooling, dilute 
hydrochloric acid was added, the dispersing agent was dissolved, and, in 6.7 micrometers and particle 
size distribution (Dv/Dp), 1.24 and the degree of mean circle form obtained [ volume average particle 
diameter (Dv) ] the particle toner of 0.98 solid liquid separation and by rinsing, filtering and drying. 
The specific surface area by a BET adsorption method mixed 1.0 copy of hydrophobic titanium oxide 
pulverized coal which is lOOmVg with 100 copies of obtained particle toner, and the toner for 
negative triboelectric charging electrostatic charge image development was obtained. Obtained 
evaluation of the characteristic of the toner for electrostatic charge image development a picture, etc. 
was performed like Example 1. The result is shown in Table 2. 
[0073] 

Comparative example 3 

The drainage system medium which converts 67.7 copies of 1.0 M-CaClg solution into 709 copies of 

ion exchange water gradually, and contains Ca3(P04) g in it after throwing in 451 copies of 0.1 

M-NajPO^ solution and warming at 60 ** was obtained. 

Styrene 85 copies 
2-ethylhexyl acrylate 1 5 copies 

Carbon black (the Mitsubishi Chemical make, trade name "#25" 5 copy) 

Styrene methacrylic acid-methyl methacrylate 

(85:5:10) 2.5 copies of molecular weights (Mw=58,000) 

30 copies of paraffin wax (sp.70 **) 

Di-t-butylsalicylic acid metallic compounds 2.5 copies 

[0074] 

The above-mentioned formula was warmed at 60 **, TK type homomixer (made by a special 
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opportunity-ized industrial company) was used, and it distributed and dissolved uniformly at 12,000 
rpm. The polymerization initiator 2, five copies of 2 -azobis (2,4-dimethylvaleronitrile). and 0.5 copy of 
dimethyl-2.2'-azobisisobutyrate were dissolved in this, and the polymerization nature monomer 
composition was prepared. The above-mentioned polymerization nature monomer composition is 
thrown in in the drainage system medium mentioned above, it agitated for 20 minutes at 9,000 rpm by 
TK type homomixer, and the suspension drop of particle toner size was made to form under 60 ** and 
a nitrogen atmosphere. Subsequently, it was made to react at 60 ** for 4 hours, agitating by a paddle 
impeller. The polymerization conversion in this time was 95%. Subsequently, flowing back of the steam 
was suspended, and solution temperature was 80 **, and also churning was continued for 10 hours. It 
dissolves [ cool suspension after ending reaction, add chloride, and ] Ca2(P0^) 2 and dried [ filtered. 

rinsed and ]. and particle toner was obtained. Under decompression of 45 ** and 50mmHg, in a 
deaeration treatment deed and volume average particle diameter (Dv). 7.2 micrometers and particle 
size distribution (Dv/Dp) obtained the obtained particle toner for 12 hours, and 1.20 and the degree of 
mean circle form obtained the particle toner of 0.97. 

The specific surface area by a BET adsorption method mixed 0.7 copy of hydrophobing silica which is 

100m /g with 100 copies of obtained particle toner, and the toner for electrostatic charge image 
development was obtained. Obtained evaluation of the characteristic of the toner for electrostatic 
charge image development, a picture, etc. was performed like Example 1 ; The result is shown in Table 
2. 

[0075] 
[Table 1] 
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0 . 4 








10,000 tsc^ 


1.67 
1.61 


1 . 6 2 
1 , 5 7 


mmmp^ii L/L 

N/N 
H/H 


10,000 ut± 
10,000 u± 
10,000 Sl±. 


10,000 J^± 

9,000 

7,500 


(%) 


9 3 


9 6 




2 0 0 


2 0 0 



[0076] 
[Table 2] 
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it^m 2 


tt^m 3 










^^W-i^nm Dv(n m) 


7 . 3 


6 . 7 


7 . 2 




1 . 2 2 


1 . 3 5 


1 . 2 4 




0 . 9 8 


0 . 9 8 


0 . 9 7 


TUF^^f&^^mM (%) 


12. 1 


2 2 


6 3 


fig ^ S * fi A (ppm) 


8 0 


12 0 


4 0 


JSIStt fig ^ W fi B (ppm) 


2 6 0 


18 0 


3 0 


A + B 


3 4 0 


3 0 0 


7 0 


A/B 


0 . 3 


0 . 7 


1 . 3 


hi — <DWtm 




3 . 1 


7 . 6 


5 . 5 


(mgKOH/g) 












0 . 1 


0 . 9 


0 . 6 


(mgHCl/g) 






















1 . 6 1 


1 , 5 9 


1 . 5 5 




10,000 tSc^ 


1 . 4 4 


1 . 0 9 


1 . 2 1 




L/L 


7,000 


8,000 


7.000 




N/N 


6,500 


7,000 


6.500 




H/H 


6.000 


6.500 


6.000 


mmm (%) 


9 2 


7 0 


8 0 




2 0 0 


2 0 0 


16 0 



[0077] 

Table 1 understands the following things from the evaluation result of a toner. 

The toner for electrostatic charge image development of the comparative example 1 which volume 

average particle diameter is outside the range specified by this invention, and is outside the range 

which the volatile component content B and A+B carry out by this invention had the low printing 

density after 1Q,000-sheet printing, and its environmental durability was not good. 

The toner for electrostatic charge image development of the comparative example 2 which is outside 

the range which the volatile component content A and B and A+B specify by this invention had the 

low printing density after 10,000-sheet printing, and its environmental stability was bad. 

Volume average particle diameter is outside the range specified by this invention, and a THF insoluble 

daily dose is outside the range specified by this invention, The printing density after 10,000-sheet 

printing was low, the toner for electrostatic charge image development of the comparative example 3 

which is outside the ratio of volatile component content and the range which A/B specifies by this 

invention had bad environmental stability, its fixing rate was low, and its hot offset temperature was 

low. 

On the other hand, the toner for electrostatic charge image development of Examples 1 and 2 of this 
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invention is excellent in environmental durability, its offset temperature is high, its fixing rate is high. 

and its printing density is high. 

[0078] 

[Effect of the Invention] 

Even if the fixing rate in low temperature is high, it is hard to generate hot offset, it continues at a long 
period of time and it performs continuous printing by this invention, the toner for electrostatic charge 
image development which has high printing density, and little influence by environment is provided. 



[Translation done.] 
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fm<m 1 



(i9)B»B«»niT(Ji>) 
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(43) ^MB ?A164St0^21B cam. 10.21) 



int . LI . 




r 1 








WW 


G03G 


9/08 


2H005 


#* j% 9 ^ 
G03G 




G03G 


9/08 36 5 






G03G 


9/08 34 4 










(21) mm-^ 




1902003.90401 (^2003-90401) 


(71) ma A 


000229117 






71^15^3^ 28Q Ca003.3.2B) 






















(74)f«A 


100104684 


















(74)«3aA 


100107939 




















100100413 


















(729 






























P^-A($«) 20006 AA06 AA15 CA14 (All DAOl 










EA03 EA05 EA07 EAIO 



(54) mm<o^m »B««lm»«h:^- C^MSfS] 

I ^illHllll07^ 

(57) [mm 

nmi!)^4-^7 um-CSbO. ^i^Fimmti^O. 9 S-'O. 9 9 5 0 . 7^ h ^ t K □ :7 ^ 
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t:«.0. SP%MS*«1 3 0'CJ;0^< 1 80'C6/tT<O{«5J'<0^'^SB;&U OOppmt^T 

OmgKOH/glUTT&O. *&^«*5mg HC I /g^TTass, JS^^l 10 

[000 1] 
C0002) 

«5&a?iySriglKlgfiliU, i^-^Z^WLtS-^ni^St. ffll&(^S®lCJ:0at»5*U. ^Rt^)^«^J*«' 
1 0 0 0 3 ) 30 

c:ne>©isj)a*«s^r*fc«>, a»fflm^j*&tti;«)tUT, ^mn'&m\z^^hi'-<o& 
y^iZ'Z^mzmv^x^mm. ^f&mmm^ ^(r>iikmmm^^-\zmmxii,^m-^i^i(>x 
m^utsi^m^mt^^x^WLi'. ^mzm^RfC^^t7t>^tmm<om^i=S:'4i-r^ h-r-wp^ 
ee^BS. x«»i»ufca:UTt>* jssiRj^-ch^^-^^sciiA^Tds. aortas 

lb<3?Sg3*«^^>. z<r>ftib h^-\zS^LXlt^mi^m<t\z^J&X^^Xt>\zi^m(Ofl^l&^. 40 

[0 0 0 4] 

4#B8¥l 1 -344 8 2 9^^^l~Ji. ®JS:¥i^3^^?!»^/b^ < . iaa^^?&^^<. Hi^ffi 

0. mmi^Uhm^tf^'^^fSimii^^'Dtc. <&mx<r>^^^^x<r^t::iiii\zkt. umm 

[0 0 0 6} 

1$M2 0 0 2 -3 2 8 4 8 x;^7^;H^'7 y ^ X$^^T«»ffl^ttiHS«'-m 50 
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ffiffl%T^^®^h:h-;5i^0B«$n-C^^^. L-Zf^l^UHii^. Z<Ohi—\:l. -rh^tKo 
(0 0 0 6) 

^ti. ♦^M 2002-2968 3 4^^i®»w«. &Tg4>^te*<Sfc< . i«J&«3&tfa^» h^^- 
[0 0 0 7] 

1 -3 4 48 2 Q-^iiffi 10 

[*^i^:fl:rst2] 

2002-328488 

1^6^ 2 0 0 2 - 2 9 6 S 3 4^i>« 
(0008) 

1000 9] 

[tm^mvt^^tittxos^m} to 

[0 0 10] 

WWI&l&tflllSffPl^^Wb, «Efi9Jpi!^e[fi&3ftl4-7/zmT&0. ^i^P3lg^*<0. 9 5- 

1 3 ot:^To5fiE5^co^WiaAAn oop pm^TT^o. scciOiBK 

1 8 Ot:UT(75fij£^cD'&^TaBdU 0 0 p pm^UTT^iO, A+B*«l 5 0 p pmfitTT 

3!>^OA/8AU. OtiTT^-S. ^faiSr»:Sftffl h:^-Slg«-r^fcOT*^. 30 

±E»flH«f«S««h:^-tt. Bftfiffi^n OmgKOH/giaTTfe*::a:*<»SU<> % 

[0011] 
[%q^<0glS£S(05^j)g] 

to 0 1 2] 

^ajwtur^i, y7-3f.>'^^.vi5'. ^iJ'vy^tyi'. mi^m. ^^)v-:f'yv^. ^f-^^ 

C 0 0 1 3 ) SO 
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(4) ^^2004-294997 

tX^. ^i^tt^\ZktC, I. e^^:<>h<xa-3. 12. 13. 14. 15. 17. 6 2 
. 6 5. 7 3, 8 3. 9 0. 9 3, 9 7. 1 2 0. 1 38, 1 5 5. 1 8 0. 1 8 1. 1 

tl^. M<^^^Z\tC. I. hr5^;?t>hU:y H3 I . 48. 57. 58. 60. 53. 64 

. 68, 81. 83. 87. 88. 89. 90. 112. 114, 122, 123, 14 

4, 146. 149. 150, 163. 170. 184. 185. 187, 2 0 2, 20 10 
6. 2 0 7. 2 0 9. 2 5 1. C. I. Ifi^'jt > h/t-f M 9 flf A<*|i*f e>n*. 

i^yy^^mtLXit. 0y^»^, my nyr:^>it^i^i6^z^'t(r)^mi^, 7>hy^ 
jxt^^mmmx^^. ^^^\z\'to. i. e^/>c>h^;p-2, 3, e. 15. 1 

5:1. 15:2, 15:3, 15:4. 16, 17. ^XU^ 0 ^ii^m^i^n^. 

553fe»j«)fflat. J!$*ji»iiiooiflfies«iUT. »*t><tti -i omaeB-cfe*. 

[00 14] 

mmmf»}&iLVX\t. ffl:S*l^«^ia*<2. OOO-SO. 0 0 0<Ot>O3&W*K. 
4. 0 0 0-4 0. 0 0 00?t><O*<»C»*t'<, 6. 0 0 0-3 5. 0 0 0(D=bO*<S 
1»tai&I?«l«?Bgi?>iaS¥*^^^^gA^2. 0 0 05l;iST^S-5i. ^:7«t-;; h*t« 
^-r6«ra)j)t*0. 5S*lw5 0. 0 0 0^j@;t«»tJ^J&^4;^<S<&i«rS}ja<«»4. 20 
«m*!lWl«IJ&<0:tf5^;^<ei^taKW. J^«Ktt4 0-8 0'CT«0, 3eJ:»^L.<«4 5 

-7 5TCT?feo, ®^»^0<tt4 5-7 ox;t*s* 7 :^<e^ia«3i><4 orsfeSiT^ 
±5ei>fc^mi^j9«i!s<offi*i, jssmi&i 0 oMsastcituT. la^o. o 1-3 oms 

Coo 1 5] 

^. Tj^^/tytt'coa^jJ?^^,^^/^::/^^ : /^^:7w >, ^<;^Di"J X^"J >, ^ha^^^ 30 
^/t;P5 7=— >^'^>5'XU>?.U h-;l/'>v^F'-!^5 VX7^-h&i:«>^^'efi|XX^JWb'& 
(0 0 16) 

sot:. jecfiF«c<«4o-i oor, ia'b»«u<w5 0-8 0'c©«fflic**^s 

Olr^. 1#tC. ^i'^ffiTSrtl 0 0 0eit±T&0. 2 5'C-C::^'5^U> 1 0 OfflSffilCjkfUSffiia 
gilJ&tJza^fi^?U, ie^Bi;MlmgKOH/g^^TT2fe«.t>CD«i5£39iaffiiSTtlffiSJiJ^^^^ 
f <?DTHtci?^Ut/^. c<^<t^jCt^1&fiExX7^;Wfc^^<i:UTJi>''^>^xgz'J 

hd^l^lCiff^UOi. ASTM D34 18-8 

m^fflcoffiii. issj«9BBi 0 offlsaRt^cjbT, a«. 3-2 oaagfiTa&D. #f«L< 

to 0 1 7] 
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CO 0 1 8] 

0-99. 9/0. n?ffiffl^?ns. 

[00 193 

3T>'x;ne:e^cr)>'xJbjac05pi^i|[;5KJi. ®?^0. OOl-l. O/im. »*L.<«0 
. 00 3-0. Sum. J;0$T^ U<fiO. 00 5 — 0. 2 wmTfeS. 0^^^:;*:$ < ;i 

h:f~ta:T-&i^fi£-rs:37fe^Jir^T©35M;><i^x;PST«t)nT0''S^^^ . 3 

3 7>^x;u5^iftT-(^arei^Si3cfctXi^x;i^®<73i^^*-ii, ffi^sg^i^irct 
^tt. -e<7)^:^H75>^^8f^^ica^L.ytia^O:*;$$fe<kt^>^x;u;9;?f^ia«^Sl^c:i: 

7ia^o«l^&*5J:OJ»m?«r«t^»;nh:^-Siaicfflt^>t2^x;i.^j^fiK^ 20 

C 0 0 2 0 ] 
[0 0 2 11 

4^«^Of»IBlS!»?a«fflh:?— la^tt. ^<D<$nt^i^mk (Dv) 
38c¥i5j|2S (Dp) i:<Ott: (Dv/Dp) «<^^U<lil. 0-1. 3T«.0. HtcWT* 

U<W1. 0-1. Dv/Dp*M. 3$iSA.*(t, :^ ^ U A^^^Te^^d* 30 

(00 2 2) 

^ti^^i-mp^mm.t^o. 95—0. 9 9 stso. w^sKiio. 95-0. 9 9 5Tfe 
^*^P3iKge*^o. 9s^m-c^^t.. mi^nnm^LyLmmrf mm: \ ot:. m 

ffC : 2 0 «) . N/NS«T (laS : 2 Sr. iSiS : 5 0 X) , H/H5a«T («aflf : 3 
[0 0 231 

miK^^^mzU^^t^fi^^ALiSii:U^. <Ca) ti. :^^l;:J:0:Kie)^)n>t:tft 

(0 0 2 4} 

1 ] SO 
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(6) t$nZ004-2»4S97 



n n 

^mFlJ^m (Ca) = ( 2 (Ci X f i) ) / 2 (f i) 

i=l i=l 

CO 0 2 SI 

±Krafi!^a^&r/5fti^R3^gp«, ->;^it'y5':j^lh5«7D-5^<atT<»^j^^^ia rFPiA-2 
1 ooj xtt rpp I A-2 0 00J ^*fflViTiKi3£-r-5c:a:*<-c€?s. 

[002 6] 

0. 1 0~5 Offiffi$6Ta&SC^)5i^iff^Ul.^. 7^K^l::Ha:7^>^^5^a;^^l omsas 
[0 0 2 7] 

pm£<TT?feO. 8 0 p pnn€ATTfc^Cl<fcA<$fS L< . 5 0 p pmJt^TT^)^ C <>:A<J1I 

OretTcD^i^cO^^ffiBtt 1 0 0 p pm£lTT^O, 8 0 p pmS^TTe^-S C tA^fiF^ 
U<, 5 OppineATT»«>ci*i»c:if*L.v^. 

m^mmif^i 3 o'C£at<^^5><^'&ws*m o o ppm&je^^t^t, si^y K^r^-fe:/^** 

<0fi£i>C0^^f&3&t 1 0 0 p pm^^ffix-^i. «i^iaKSa^«liS*^^425^^®TTS. 

^/t. A+Bm 5 0 ppm£4T-C*0, <9*U < 1 0 0 p pmaT-C^«>. A 30 

/Bttl. OI^TTfeD. i?*U<«0. SUTt?**. 

CO 0 2 81 

^mmx-m.mt^m^mm.t»^i 3 o'CJi^T(Z)^«', ^»®s*n 3 o"c<fcOias< 1 s ot: 
r«jffl«^T^*^T*. c:<DJ:-5^«&0tUT«, #JAPafWig5^K;&«??«r» ^yv-* 

$6«il^co»i»^55;^^^;:>til6if e^n^y. 40 

CO 0 2 9] 

^<7)ffli*«ffliK«i 3 0t:BCT-e»635^ h:^-(0^3SP#<oa-;uiajSJi, is-^, 18 0-- 

(0 0 3 0] 
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(7) 4^892004-294997 

: [0 0 3 1) 

I C003 2i 

X ^iii afi: ^ -tl: T ^ ^ u » ^ c: i: * L I i . 

CO 0 3 31 3D 
^ CO 0 3 4] 

m'tmz^o^'^rjiikmwimb'r-%^^ti>hi-'-n^t:^r^:^mz-:>\.^x 

[0 0 3 5] 
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tt. exjt'^ffla:! oolSffiffliritbT. 0. 0 1-1 oaasu. L<« 



at::t^-h) . 2. 2' (2-^9^;P-N- ( 2 - 1 KO^^i'X^^^P) -yn 

Kr;t>75:H. 2, 2' -Ti/i::;^ (a-TSi^y-yo/^v) >?fc Hn^^p^-i' 2, 
2* -7»yt:x (2. 4--:^>i5=';p/tuaxhu;u> . 2, 2" -rvtrx-f vrriPnx 

^JW/t— :t4^->- 2 -X^jW'v^-ti-y X— t -'s^^'Wl'/t— 2 -X^JV^^^ 



TiSO, }€JC^f?^U<«0. 3-1 smaSJT^O, »t>»^b<li0. 5-l0ffi®S5 
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[004 21 

j:iE5i'»5ej2<tffli©s{i. la^tt-msiic i o o fiasstc:?^! , ^^^ * u < o . 1-20 

{004 3] 10 

y^>. 2, 2. 4, 6. 6 -^>:$^p<^;i'^y5'>-4 -^^-;^??^75^^;^:f7y^>?^ 
«>dtajSfrf en^. cnf.C04'Tt)2. 2. 4, 6, 6-^>:5';A^-/P'\7^^^>-4-^pi- 

-1 offiffifi»-c»o. K»cjFT*u<tto. i-^sffifia-e&s. 

[0 0 4 4] 
[0045] 

ci>x;u;iim'&<t^ffi**:?&asj!niU'C«iiawcm^T'&:5i£. mfciiS'J(?5R*S3^-et^/t3 r 
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(0 0 4 7] 
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:100. OOOm^0k¥^-Cn^ft. 
[0 0 5 4] 

<2) ^i^nj^as 

0 0m Msj^xuc^itft^. ^^>^^7Ki om\ ^ijL\xrmm^. m'sm^^^xe 

OVV. 3 5)'P8^^«*&S«fTo;t, jgffi^a. 000-1 0, 0 00®/x£ 40 

Lt/«C*J;3tC5aSU, 1 /imJE;±<OR«i^SCrjh:h-ia^l , 00 0-10. OOOIH 
Kl^Z^tiTi^y^^t^V^XttSI^D-^^l^Sl^mSSa rp p I A-2 1 0 Oj ^IBt/^TSfl^ 

[0 0 5 5] 

(3) T-h^t Kn:7^>^®»fi 

fil^-at^fife^ffefflh:*— 1 . Og?&f?fiL. Rf9}^« (Jfe^^^jfi^K : No. 8 6R. tJ-fX 
2 8X1 0 0mm) <75A-:>/iy i^:^ W--iftttiSSiCXn» ^jattUT5^h^fc: Hd7^> 
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rHFyfm^>m (%) = c (t-s) / (t) ) x i o o 

T : h-i—1}^>':f)im (g) 

s : t^m^m^^^m (g) 

(00 5 6] 

(4) ffi3fittfi)2»^=grs 
PJLr\Z7r:^^^U/^-z^&hyy://'i3:x.^n'7hcr^y^- (P&t/gc) mz^O 
. tJp^taffiTiu 3 o-ci^^T<?>^»<sD^:i^SA. R?/»^taffi*n 3 ox:j:os< i 8 or 

/'?-5;$8gJci»fBfflrfife^»fflK:;^-0. ig^rXti. +^ U r;tfXtLX-^'J 

5 0mi/«-Tfi5u;i?^6, /W':^ss^&s«a*^^»i or/^j-cisfiaTJto^^ i lo 

3 0Tc<Daat-r3 0 5>ii8»f*ur. 1 3or:Th^-^:^^mm 

h7iy:/f?e-l 30X:*^'&2 8 0X:*T50T:/5^<OjiiS-trlIO^»UT, :tf>^iravh5^ 

-5 <L = 3 0m. I. D=*0. 3 2mm Fi lm=0. Z ^ nm^m^^^yo^^^ 20 

:^7Aiasr : 5 or («j^25» -2 7 or (i ox:y^^m) 

mi\mxm.m : 2 s or 
tfettifflis : 2 8 or 

[0 0 5 7] 

ft^1Q^Uf»^*feffl 1 THF 1 0 Om I fC^^^U. iS«S-CK5l«®bT^mfiX5i' 

, Z,<ommtZO. 0 1 N(?>7^h^:r^>r>^r::!:'Z>.b Hn^^^v-H (TBAH) :^^)\^^ 30 
V:/^il'^h> (MI BK) »«i2 0ml *j!in^fc», 0. 0 1 NCOifiilSftKM I B Kj$ 

T-5 0 0NJ ) ^/atiri. E/t. TBAHIi, 3 0 % y-;i/?S«t <^^tfiEttS. 
$mm^m) $:M I BKT?&^UT0. OIN T B A HCOM I B K®5K<h UT. iSifi^g 

of&ic^&«^uTo, 0 iNiaJfisRgtM I BKmmiLi^xm^^n:. mm\t. ssst^io^^t^ 

[0 0 5 8] 

(6) ft>tIi^ffem«ffl^:^-o^ls^iffi « 

f»^8^»^ffll^h:^-l THF 1 0 Om I IC^/^U, JgiKT®?!^]® LT^jgfiJc^^ 

€:Bi^lvfc^, «^f>nfciS?at^ieiC7|?Ti^-<X3>^0. 4 5;tmCD7-f>>PiS^-Siaia$-a-fc 
. 3Sffi=£. (5) TffifflUfct>CO<!:P5«iCUTfi!3ai^fc0. 0 1 NjSffisRKM I BKrStt 
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